was the combined work of three teams of observers at St. Tbomas's Hospital, the Hospital for Sick Children, Great Ormond Street, and the Royal Hospital for Sick Children, Glasgow. The medical and social histories of 721 rheumatic families, 200 control families and 2,000 school children living in Poor Law schools, were ascertained. The possible medical factors investigated included familial incidence and heredity, the familial incidence of sore throat and throat conditions (especially tonsillectomy).
A,tiological significance of infection.-But perhaps the most hopeful progress is in our increased knowledge of the a3tiological relationship of Streptococcus pyogenes to acute rheumatism, due to the work of F. Griffith, Collis [5] , Sheldc* [16] , Bradley [1] , Schlesinger [14] , and Todd [191 in this country, and the work of Coburn [4] in the United States. This work affords us a fresh view-point of the social and environmental factors. By it the theory of the causal relationship of streptococci to acute rheumatism propounded by Poynton and Paine [12] in 1900 has been greatly strengthened and more accurately defined. The close connexion between tonsillitis and acute rheumatism, the striking seasonal variation, the rarity of the disease in certain climates, and the occasional small epidemic, have all long been known, but prior to the above-mentioned investigations, hardly any systematic bacteriological study of the waves of tonsillitis and the carriers associated with them has been described.
Coburn's [4] work showed first that there is a direct correlation between the geographical and seasonal distribution of hbmolytic streptococcal throat infection and acute rheumatism; secondly, that poverty and unhygienic conditions favour both haemolytic streptococcal infection in the throat and the incidence of acute rheumatism; thirdly, that bacteriological studies of upper respiratory infections followed by localized outbreaks of rheumatism, demonstrate a close relationship between the advent of heemolytic streptococcus in the throat and the outbreak of rheumatic fever in susceptible individuals, whether in families or in institutions; and 53 Sections of Epidemiology and Study of Disease in Children 955 fourthly, he showed by a four years' bacteriological study of the throat flora in ambulatory rheumatic subjects, that the individuals who escape respiratory disease remain free of rheumatic manifestations, whilst, conversely, the majority of those rheumatic subjects who had a tonsillitis or pharyngitis due to haemolytic streptococci had a recurrence of rheumatism within three weeks of the throat infection.
In subsequent studies, Coburn, in association with E. W. Todd [19] in England, showed that at the onset of an attack of acute rheumatism there occurs a rise in the antistreptolysin titre of the patient's serum. This titre is much higher than in normal subjects or in patients with bacterial infection other than hbemolytic streptococcus, and is strong evidence of recent infection with hbnmolytic streptococcus.
Schlesinger and Signy [15] have demonstrated streptococcal precipitins in the blood of rheumatic patients, following acute streptococcal throat infections, but not appearing until the second to the fourth week from the onset of the nasopharyngeal infection and foreshadowing a tendency to a relapse of acute rheumatism. Coburn has similar findings.
Collis [5] and Sheldon [16] at Cheyne Hospital and Schlesinger [14] at West Wickham, working in special rheumatism wards, showed, amongst other points, that relapses of acute rheumatic arthritis or carditis are often preceded by an initial fever at an interval of one to four weeks; that this fever is usually demonstrably due to nasopharyngeal infection with hamolytic streptococci, and that nasopharyngeal infections, other than haemolytic streptococci occurred, but did not cause recurrence of rheumatism even in rheumatic subjects.
Bradley [1] dealing, at a boarding public school, with several small rheumatic outbreaks, which followed waves of tonsillitis due to at least two distinct serological types of hamolytic streptococcus, suggests that the preliminary acute and possibly transitory throat infection should be called the " precursor fever" -that hbemolytic streptococci of various types cause it, and that they are spread by droplet infection. Rheumatism, he suggests, occurs in those who, being incompletely immunized by a first contact with a rheumatism-producing streptococcus, develop a hypersensitiveness (allergy) to that organism. Subsequent contact with allergen (endotoxin) precipitates the rheumatic attack. Control of rheumatism requires the prevention of the precursor fever. Acute rheumatism, he sums up, is a manifestation of abnormal tissue responses to acute and repeated contact with streptococci commonly spread by droplet infection.
The work of all these observers, wbich time has compelled me to condense to a misleading brevity, seems, if confirmed, to afford us a fresh insight of the effect of social environmental factors on acute rheumatism. Behind the veil of visible environment, the poor, damp, and overcrowded house in the low-lying site (though these factors remain as potent for evil as before), there is revealed the unseen environment of infection by the hamolytic streptococcus. This can be gauged by the attack-rate of tonsillitis and by the height of the hemolytic streptococcal carrier-rate. A high carrier-rate indicates not only more carriers numerically, but almost certainly a higher proportion of dangerous, heavily infected or " pure plate " carriers, and usually the prevalence of one epidemnic strain. As a less obvious consequence, it suggests the presence of individuals sensitized to the haemolytic streptococcal toxins.
This environment, this high potential of haemolytic streptococcal infection, is facilitated by overcrowding, deficient ventilation, and dampness, and often by a concurrent catarrhal disease such as measles or influenza, though the latter d o not themselves (i.e. without a complicating streptococcal infection) appear to provoke the rheumatic attack or outbreak. The source of infection in the person of a chronic carrier can seldom be identified, save perhaps in families, a subject to which I shall refer later.
As in other infectious diseases in which the number of immunes is very high compared with that of susceptibles, the wetiology of acute rheumatism is only to be discerned when. cases occur in epidemic form; in rheumatism as in meningitis, more is to be learnt from an epidemic of a dozen cases than from a bundred apparently sporadic cases of so-called basal meningitis.
Institutional epidemics.-Many observers have described small outbreaks of acute rheumatism in semi-closed communities of various kinds. In 1930 I described three in training depots [6] , and in 1931 Dr. Griffith [7] and I described two in public boarding schools. Both of these latter showed well the factor of the " epidemic strain" of hmemolytic streptococcus, but it is to the second of these I should like to refer for a moment, for, although the numbers are so small that a chance coincidence cannot be excluded, one feature in it suggests the hypersensitiveness due to a previous infection with hiemolytic streptococcus stressed, by Bradley. Here, in a boy population of about 500, the cases of acute rheumatism were associated with an epidemic of tonsillitis due almost entirely to one serological strain of haemolytic streptococcus carried on from one Christmas term to the succeeding Lent term. Four cases of acute rheumatism occurred in the Christmas and three in the Lent term.
Of the four cases occurring in the Christmas term, three were in one dormitory of 48 boys. Eight boys in this dormitory suffered from severe tonsillitis, all being infected with the epidemic strain. Four only of all the 48 boys had a previous history of scarlet fever (none less than seven years previously). One of these four boys escaped both tonsillitis and acute rheumatism, but in all the other three acute rheumatism followed tonsillitis. In none of the five other tonsillitis patients, who had not a history of previous scarlet fever, did rheumatism occur.
The floor space in the dormitory was large--77 sq. ft. per bed-owing to its great width, but the wall space per bed was only 4 ft. 9 in. The ventilation was unsatisfactory, the ratio openfwindowoarea being only &D2 Whittingham [20] has recently shown at Halton that R.A.F. apprentices who have a history of having had scarlet fever are more liable (in the proportion of three to two) to contract tonsillitis or rheumatism than those who have no such history.
Conversely, in view of the great danger of cross infection or re-infection with other strains of henmolytic streptococcus, sbown by Griffith to exist in scarlet fever wards, we have elsewhere [7] raised the question whether a rheumatic child should ever be admitted to a scarlet fever ward considering of the increased risk of recurrence of his rheumatism incurred.
In the autumn of 1932 another outbreak occurred in a large residential school which had been free from any case of acute rheumatism for two years. An epidemic of tonsillitis and nasopharyngitis began about September 20, reached its maximum about the middle of October, and died away at the end of November. The attackrate for the term of tonsillitis was 16%, four times the usual amount, whilst for febrile nasopharyngitis, including tonsillitis, it was 31%. A boy who had previously had chorea had a recurrence two days after the beginning of term, whilst another boy developed chorea for the first time on the same day; but it is unlikely that these patients were the source of infection as they were immediately isolated. Apart from these two cases of chorea, six cases of acute rheumatism occurred about the peak of the nasopharyngitis epidemic, and one case late in December. The dates on which these cases occurred were consistent with the theory of the existence of a lag period of some fourteen days' average duration.
The non-contact carrier-rate of beemolytic streptococcus is known to have been exceedingly high during the period corresponding to the peak of the nasopharyngitis and tonsillitis epidemic and to the occurrence of the cases of acute rheumatism. It is also known that by December it had fallen to more normal. limits; in other words, the " carrier epidemic " wave had sunk with the abatement of the nasopharyngitis tonsillitis " case epidemic " wave. This high potential of heemolytic streptococcal infection was probably due, in the main, to conditions in the sleeping quarters. The dormitories each contained large 54 956 55 Sections of Epidemiology and Study of Disease in Children 957 numbers of beds, a fact which seems to steepen an epidemic wave and to increase the virulence of infection. The total floor space was sufficient to give about 50 sq. ft. per bed, but owing to the arrangement of beds in rectangular blocks, the " effective " floor space was much less, and the side interval between beds was about 1 ft. 8 in.
Bed charts showed clear evidence of bed-to-bed infection. Here is a weekly incidence chart which in the sequence of events closely resembles that of the larger epidemic at the Naval Training Depot, which I have described at length elsewhere [6] . One point of interest in this, the most recent epidemic, is that the children, though of the elementary school class, were, as a population, almost as highly tonsillectomized (47%) as are the children found in boarding schools of the wealthier classes (average 55%). I am greatly indebted to the School Medical Officers who have supplied the information with regard to these two outbreaks, and regret that owing to the confidential nature of these inquiries, conducted under the tegis of the Committee Oct.
Nov'.
Dec.
A small epidemic of acute rheumatism in a residential school with 863 boys. Weekly incidence of admissions to school sanatorinim.
Continuous line = total weekly admission for nasopharyngitis (i.e. including tonsillitis).
Dotted line = weekly admissions for tonsillitis. Black squares (each) = one case acute rheumatism. Shaded sqniares (each) == one case chorea.
Of the Medical Research C:ouncil for the Investigation into Epidemics in Schools, I am unable to give their names, but I wish to tbank the Council and the Committee for permission to use these figures. An admirable study of the environmental factor in rheumatism in mentally defective children at The Fountain HIospital has recently been publisbed by J. L.
Newman [11] , who found a remarkably low incidence despite a low, damp site for the Institution. The low incidence seems to be correlated with the remarkably good ventilation of the wards, and with the fact that each patient has, on the average, 130 sq. ft. of floor space.
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Proceedings of the Royal Society of Medicine 56 Familial infection.-Paul and Salinger [13] , studying 15 rheumatic families, found that " non-specific " respiratory infections occurred before the appearance of characteristic acute rheumatism, that both primary attacks and recurrences in certain members of the family have often occurred simultaneously with acute rheumatism or not infrequently with sore throat, bronchitis, bronchopneumonia and skin rashes in other members. Swift [181 gives two excellent examples of similar family infections. He quotes a case in which the mother of a rheumatic child frequently had a sore throat a short time before the appearance of a relapse in the child. Following the removal of badly diseased tonsils in the mother, her attacks of sore throat ceased, and since then the child has been free from recurrences of rheumatism.
To quote again from the Report [17] of the Child Life Committee, it was stated that " The health of the parents was also not so good in the rheumatic as in the control families."
Regular continuous investigation of the throat flora of every member of a number of rheumatic families, together with an adequate control in non-rheumatic families, correlated with an investigation similar to that of Paul and Salinger, would seem well worth while. Contact examination, a well-recognized procedure in the prevention of tuberculosis, has been neglected in the prevention of acute rheumatism, at least as regards the throat flora, and perhaps even the clinical examination of the throats of the contacts.
If I have laid emphasis on one aspect-the infective-of the matter, it is because I well know that the others will be amply dealt with later. Mv task seemed to be to suggest that, whilst the theory of the haemolytic streptococcal environment in no way diminishes our appreciation of the practical importance of the more obvious social and environmental factors, yet it may aid us in their interpretation.
The fact that many of the environmental problems of tuberculosis remain unsolved, despite our much more certain knowledge of the tubercle bacillus, warns us against any undue optimism tbat the theory has completely solved all (or iDdeed any) of the environmental problems of acute rheumatism. But if optimism is to be avoided, equally we may say, reviewing the seven years since the Repoct appeared, that there is no need for pessimism. If we have yet far to go, we seem to have moved no small distance towards our goal-the understanding of the complicated social and environmental factors in the aetiology of acute rheumatism.
Dr. Reginald Miller: When we consider the causative factors of juvenile rheumatism we have in our minds three sets of such factors: (1) the actual bacterial cause circulating in the blood-stream, (2) the predisposing factors, such as class incidence, and (3) the exciting factor, such as an attack of scarlet fever, or getting wet through. In our theoretical discussions it is important that we should try to keep these distinctions clear, otherwise it is impossible for us to appreciate exactly the significance of any so-called " cause" of rheumatism as we debate it. In practice these distinctions matter less. If, as we think, the actual cause of the disease is a micro-organism normally present in the alimentary tract, the predisposing and exciting causes gain in importance, as they are the factors most under our control.
The first serious study of the environmental causes of juvenile rheumatism appeared in the first report of the British Medical Association Committee on Rheumatic Heart Disease in 1926, nearly a year before that of the Medical Research Council which Dr. Glover has taken as a "convenient base line"; and I like to think that in opening a discussion on heart disease in early life at the Medicine Section of the British Medical Association annual meeting of 1923, I had put forward a plea for an investigation by a committee of the causes of the classincidence of juvenile rheumatism. The particular value of the British Medical Association Reports of 1926 and 1927 lies in this fact: that, although sections of these were signed by individual members, the Report as a whole were sponsored by, and reflected the views of, a Committee which largely consisted of physicians thoroughly experienced in the problems of juvenile rheumatism. And the point that I wish to make here is that there is in clinical medicine an extensive, I would almost say a massive, knowledge of the natural history of the disease, and for my own part I think that such knowledge, even in matters of considerable detail, is extremely unlikely to be wrong. When, therefore, the problems of juvenile rheumatism are discussed from the more novel angles of epidemiology and public health, it is impossible not to test the views expressed by their agreement with what is known on the clinical side of the natural history of the disease.
I propose to consider some of the problems still outstanding in connexion with the subject, and to see how they fit into our clinical knowledge of juvenile rheumatism.
Poverty.-It is agreed that juvenile rheumatism is essentially a disease of the poorer classes, but is it truly a " poverty " disease, in the sense that destitution, deprivation, overcrowding, and squalor determine its class-incidence ? This is precisely what most investigations have failed to find; on the contrary they seem to show that the highest incidence occurs in the upper and middle strata of the poor rather than in the lowest. Dr. Glover holds that these results are due to the fact that cases were traced from voluntary hospitals, and that the very poorest do not frequent such hospitals, but drift to the Poor-Law hospitals. I think that voluntary hospitals, particularly those for children, would be very loath to agree with this; and it seems most unlikely, in view of the fact that the voluntary hospitals have out-patient departments and the Poor-Law hospitals have not. But even if we accept Dr. Glover's view that the hospital figures on the poverty question are vitiated, on account of their drawing their patients from the upper strata of the poor, it would be interesting to know why the Poor-Law figures are not vitiated on account of their drawing their patients from the lowest strata of the poor.
Too much, perhaps, has been made of this point of dispute, for reasons to which I refer later. The truth is that so much juvenile rheumatism is found in the upper and middle strata of the poor that clinicians cannot accept the view that its frequency is determined merely by the degree of poverty. The accompaniments of some grade of poverty seem all-important in the production of rheumatism in children, but destitution, overcrowding, and squalor cannot be regarded as the determining aotiological factors.
960
Proceedings of the Royal Society of Medicine 58 Damp.-The association of damp and cold is another of the environmental factors in the mass-production of juvenile rheumatism, but again, is not the determining factor. When I first put forward this rather obvious point, it was subjected to a good deal of criticism. Yet I do not think that it can be otherwise than true. We know that the incidence of juvenile rheumatism tends to be high in low-lying districts round water courses; to be high in the temperate zone, and rare in hot countries; to be particularly high in the cold damp months of the year; and to be high in basement-dwellers. Further we know that exposure to cold and wet is a definite exciting cause of an attack in some cases, and that rheumatism is particularly associated with catarrhs and acute and chronic infections of the tonsils. And lastly, we know that to move children of the rheumatic stratum out of their homes and transfer them to Poor-Law boarding schools is sufficient to prevent the appearance of rheumatic infection amongst them. Therefore to hold that cold damp is a predisposing cause of rheumatism is in line with our knowledge of the disease, though if it is preferred to regard it as an " unmasking " rather than a " predisposing " factor I should be content.
To what degree living in damp, cold houses predisposes to rheumatism is a difficult question: clearly it is not the determining factor. My own experience leads me to think-though I do not wish to press this point-that this factor does sometimes explain the class-incidence of the disease, and that it is possibly safer, from the point of view of rheumatic infection, to live in overcrowded rooms than in the more chilly respectability of a jerry-built villa. In areas of equal poverty I do not doubt that the damper area would show the heavier incidence of rheumatism, but I also think that owing to excessive damp, a respectable working-class area may show more rheumatism than a drier slum.
Hamolytic streptococcal infections.-I am not sure as to the position which the question of hmemolytic streptococcal infections occupies at the moment in the epidemiological arguments. When the early papers on this subject appeared, it seemed that an attempt was being made to prove that the actual bacteriological cause of rheumatism was a hbemolytic, rather than-as we believe--a non-haemolytic streptococcus. On the other hand, such infections may be regarded merely as precursors of true rheumatic infection. There is all the difference in the world in the significance of the two views. If it were proved that the causative agent of juvenile rheumatism is a hamolytic streptococcus, there would be need for a considerable re-arrangement of our ideas, but much stronger evidence than has yet been brought forward would be needed to establish this view, and I must confess to being surprised that it is suggested that serum and skin reactions are of value in typing streptococcal infections.
On the other hand, if hemolytic infections are merely exciting factors, it seems as though this view was only expressing in bacteriological language what has long been known clinically, namely, that epidemic sore throats will activate rheumatism. Although perhaps the association is closer, there seems no essential difference here between the action of haemolytic infections and the known action of such infections as scarlatina, diphtberia, and, sometimes, other infectious diseases.
Allergy.-I cordially agree with what W. Sheldon has written, that if we knew what is happening in the interval between the throat infection and the occurrence of systemic rheumatism, much of importance in the pathogenesis of carditis would be revealed. Although the occurrence of such a silent interval is a very ol0( observation, too much must not be made of it, as it is quite frequently absent. But it is in connexion with this latent period that one rather longs to be able to accept some explanation involving allergic reaction, as has been suggested by Schlesinger, Macdonald and others. But can we? Is it possible that allergy can account for one infection paviDg the way, as it were, for another; or can allergy have any action in determining the onset of an infection of the blood-stream? Until these things are shown to be within the range of allergic phenomena, we must be content with our present position.
Contagion.-The question of contagion as a means of the mass-production of juvenile rheumatism is becoming rather complicated. Put in its baldest form that the disease is communicated from one case to another, and hence the necessity of proving the importance of overcrowding as a factor, it is, I think, unacceptable. We know in ourbones that it is not true. Or again, if the hsemolytic streptococcus of -epidemic sore throat is to he regarded as the actual causative agent of rheumatism, thus making rheumatism a contagious disease, we still cannot agree as we do not admit the facts, There is, however, a third proposition, namely, that an infectious sore throat may set up juvenile rheumatism, although the one is due to a hemolytic, and the *other to a non-hemolytic, streptococcus. This may readily be admitted. It has long been known that epidemic sore throat, which is usually associated with haemolytic streptococcal infections, can at least unmask or reactivate rheumatism, though it is not so certain that it can originate the disease. From the analogy of scarlatinal infection it is probable that it can do so. The study of outbreaks of -epidemic sore throat followed by outbreaks of rheumatism merely brings into greater prominence the activity of the haemolytic infections as exciting factors in rheumatic attacks; but all this does not prove rheumatism to be a communicable -disease.
Can we go further? Can we hold that, apart from outbreaks of rheumatism secondary to outbreaks of epidemic sore throat, the ordinary seemingly sporadic case of juvenile rheumatism is set up by latent or accumulating infection by haemolytic streptococci. If this were proved, although, strictly speaking, it would not make rheumatism a contagious disease, it would be a consideration of the utmost importance. There is nothing in our knowledge of juvenile iheumatism which precludes such a possibility. Indeed, in some minor ways there are suggestive points in its favour, but I must remind Dr. Glover that a good many of us have searched the throats and feces of rheumatic children for evidence in favour of this view and have failed to find it. Evidence from exceptional outbreaks of rheumatism does not weigh with us: the analogy between epidemics of catarrhal throats and scarlatina is too close. But evidence in the ordinary individual cases of juvenile rheumatism would be altogether another matter.
To sum up: The British Medical Association report seems to me to have been *correct when it said that juvenile rheumatism was essentially a disease of children of the artizan class, living in damp houses in an industrial town, attending an elementary school under compulsion, and suffering from infected tonsils. It seems to me still true that, although these environmental factors, taken together, are of such importance that they determine the incidence of rheumatism, yet even now no single factor taken alone appears to have an overwhelming influence. Proceedings of the Royal Society of Medicne high, althoughl the rainfall was low, but afterwards the rainfall curve was followed very closely, even to an exceptionally high peak, in July. Again, during the drought in September, no children complained of pains. More observations of this sort are needed. It is commonly believed that barometric variations are in themselves able to cause rheumatic recurrences. It is, however, difficult to find proof of this, whilst the meteorological delegates to a recent congress on this subject definitely denied such a possibility.
The question of soil and that of dampness are, at any rate in rural districts, inseparable, since a non-porous subsoil, where the ground is not on a steep slope, inevitably means that the air above it will contain a high percentage of moisture. It also appears that the question of temperature variations is almost equally dependent on these two factors since, in a recent paper by Captain Brunt of the Air Ministry, it was shown that soil containing 20% of moisture returned only one-fifth of the radiation which dry soil was capable of returning. This means that in damp localities the temperature variations in the twenty-four hours are very considerablyless marked than is the case in those well-drained dry localities which are apparently more suitable for the rheumatic patient.
These observations are contrary to the general lay belief, but confirm my view of the necessity for the conjunction of damp and cold in the unmasking of these cases. Mere variations in temperature do not seem to be of great importance, nor does the presence of damp alone when the other circumstances (good food, clothing, etc.) are favourable. This was convincingly shown by Newman in the report of his investigations into the reason for the absence of acute rheumatism at. the Fountain Hospital, where, amongst other adverse factors, there was a cellar under his ward which was flooded, if not pumped out, even in summer! This fact may explain the different opinions held by good observers on the subject of the topographical distribution of cases occurring in cities.
It would seem that so far as dampness is of itself a factor to be reckoned with aetiologically, it is the dampness of the person rather than the dampness of the place which is of importance. We should otherwise expect Eton College, which is very low-lying, to head the school rheumatic statistics in this country. It is where we get damp in conjunction with chill that rheumatism appears to flourish, presumably owing to the resultant depression of the individual resistance to disease via the heatregulating mechanism of the skin, The rheumatic child is unable to adapt theresponse of his skin to the demands of his environment. This has been shown in scientific form by the investigation of skin surface temperatures in these cases by Van Breeman and others.
With reference to the question of climate, it has often been pointed out. that geographically the disease is almost exclusively one of temperate and subtropical zones, the arctic regions equally with the equatorial regions being. immune. It must be remembered, however, that we are exposed to natural climate for at most only one-third of our lives; for the rest we live in an artificial " microclimate " of our own choosing, which lies between our skin and our clothes, or bedclothes. It is in this " climate " that the conjunction of cold and dampness is. To eliminate moisture from this "micro-climate" immediately surrounding the skin, the clothing must be porous and non-hygroscopic, but at the same time must be a poor conductor of heat (heat retaining). Much can, I feel sure, be done for these children by advising parents on the question of adequate clothing material. With, regard to bed-clothes, it is commonly recognized that rheumatic children are best nursed between blankets, rather than sheets, which are more porous and of greater heat conductivity. Wool, or one of the new cellular materials, is for the same Du 962 61 Sections of Epidemiology and Study of Disease in Children 963 reason, best for wearing next to the skin. Flannel, although a bad conductor of heat, does not allow of adequate evaporation of moisture.
It has been suggested that the rheumatic " diathesis "-a term beloved by the older physicians, but now covered by the term "rheumatic predisposition "-consists essentially in a failure of the power of the skin to adapt itself to its surroundings, so permitting "chill" and a lowering of resistance. It has also been suggested that such a failure may be quantitative rather than qualitative. Such an alternative might be found in cases where this mechanism would function, but only between narrow limits, the limits of adaptation being more easily exceeded than normal.
Where a disease group tends to show a "class-consciousness," as in the case of acute rheumatism, it will often be found that a diatetic factor is to some extent operative. This may merely prove to be a question of defective calorie production, or may, as Warner believes, go deeper wtiologically.
With regard to overcrowding as a separate factor, it is difficult to see exactly how this can be operative. It is, however, practically invariable below a certain poverty level, and is probably only an associated factor.
In conclusion, it is suggested that in acute rheumatism (1) Secondary atiological factors should be accorded the same attention as those believed to be primary.
(2) These factors lie in the province of clinical research and observation, in which field most competent physicians can engage. It is believed widely that this field has been "played out." This can, however, scarcely be true, in view of the fundamental uncertainty prevailing at present.
(3) The rheumatic diathesis consists essentially in the failure on the part of the skin of these patients to adapt itself to changes in their climatological environment, so permitting chill and a lowering of body resistance, and that it is on the basis of this abnormality that climatological factors produce their effect.
(4) The climatological factors responsible for determining the onset of rheumatism are a conjunction of cold and damp in the "micro-climate" of the individual.
(5) A dietetic factor is, in all probability, also operative in many cases, but is of less importance than the foregoing.
Dr. E. C. Warner: I wish specially to call attention to the possibilit-y of a biochemical and dietetic factor, which may predispose to juvenile rbeumatic disease. The view that I am putting before you is purposely rather overstated, in order to give prominence to it.
I am going to suggest that some of the manifestations of juvenile rheumatism may not be of infective origin at all. No one will deny that the carditis is a manifestation of infection, but we must not therefore assume that all rheumatic manifestations are of infective origin. I suggest that it is not proven that uncomplicated chorea and even the pains of subacute rheumatism and the joint swellings of acute rheumatism are due to an infection. I shall develop this thesis in the case of chorea. In chorea uncomplicated by carditis we find no rise of temperature, no tachycardia (allowing for the slight rise due to the movements themselves), and also no change in the leucocyte count. Any rise of temperature is a warning of the onset of carditis. Recently we have studied a still more delicate test of infectivity, in the sedimentation rate of the blood. In almost every disease that is due to an infection there is an increase in the sedimentation rate, and the only disease that I know of which does not conform to this rule, is chronic leprosy. In uncomplicated chorea there is no increase, yet as soon as carditis sets in, and even before it is manifested clinically, Studies of the calcium and phosphorus contents of the cerebrospinal fluid were then made, as in the cerebrospinal fluid these substances are all in an inorganic (and therefore active) state, and none are in combination with protein as in the blood. In the acute stages of chorea the cerebrospinal fluid calcium is. low and the phosphorus high, and as recovery ensues the calcium rises and the phosphorus falls to reach the normal values. Recently Dr. Gray-Hill and I have found in a small number of cases that those in which the blood calcium rises. most rapidly appear to be those which make the quickest recovery. Similarly in subacute rheumatism, and even in acute rheumatism, I do not think ,it is proven that the muscle pains and joint pains are due to an infection. Similar muscle pains occur in acute fibrositis as a result of chill, and on two or three. occasions I have seen cases of children who have had undeniable rheumatic disease in the past, and who have appeared with one or two joints swollen and warmer than normal, in which there has been no history of trauma, and no pyrexia or other rheumatic manifestations. Surely if this acute joint swelling is due to an infective arthritis, we should expect more constitutional disturbance. Still one more point arises: It has been urged by many different workers, and by C. W. Vining in particular, that before the acute outbreak of rheumatic disease there is a long period. of debility, with various symiptoms, such as pallor, sweating, loss of weight, etc., for weeks or months beforehand. Does not this argue in favour of an underlying biochemical state which predispose3 to an infection? In juvenile rheumatism wemay be dealing with a disease comparable in many respects to diabetes mellitus:
here an underlying metabolic condition may give rise to a variety of symptoms such. as coma, neuritis, arteriosclerosis which are all due to the metabolic disturbance, but where an infection such as tuberculosis may readily arise. In this case no one would, argue that because tuberculosis commonly occurs with diabetes, therefore the; diabetes is due to a tuberculous infection. Similarly here we should broaden our vision and not jump to the conclusion that because carditis commonly occurs in juvenile rheumatism, therefore all the symptoms and varieties of rheumatism are due to an infection.
Arguing along these lines, I have endeavoured to find whether there is a dietetic deficiency or imbalance contributing to the predisposition to juvenile rheumatism, and possibly explaining the results of the calcium and phosphorus studies already recorded in chorea. There are many a priori reasons for thinking that such may be the case. I have already mentioned the long period of debility which often precedes the initial attack or relapse of manifest rheumatism, and the child who is particularly prone to a relapse is the child who is becoming below par and is not gaining weight satisfactorily. Also, as Dr. Glover has told us, rheumatism is a poverty disease, and I agree that it is the poorest who are most commonly attacked. Yet when we take these same children and put them in better hygienic conditions in residential schools, and accompany this change by better feeding, the incidence of rheumatism lessens enormously. I am not denying the value of the better care, fresh air, and housing that this involves, but when we examine the dietaries we find what a great improvement has been effected in this direction also. The strikingly low incidence of rheumatic fever in the Great War, in spite of appalling hardships and damp conditions generally, may well be related to the good feeding among the troops. May not the familial incidence and also the special occurrence in the winter and spring months all be related to a familial dietetic factor and a deficiency of food in the hardest months of the year?
Dr. Winterton and I have been making a particular study of these problems, and our results will shortly be published. The rheumatic families showed no lack of total calories as the average intake, working on Cathcart's man-value basis, was 3,261 calories per man per day. Neither was there any lack of protein, with a value of 96-5 grm. per day, or of animal protein. But compared with the better-class family diets, the carbohydrate intake was excessive and the fat intake only two-thirds of the better classes as recorded in the St. Andrew's study. From a comparison of the likes and dislikes of the rheumatic children with those of their non-rheumatic brothers and sisters, and with those of control children, the appetite of the rheumatic children was rather less, and they were less fond of milk and butter, but rather more fond of potatoes. This was corroborated by a study of the actual food consumption of a group of rheumatic children and of control children. On the man-value basis the milk and butter consumption of the rheumatic children was 0496 pints and 0-048 lb. per day as compared with 0-516 pints and 0-061 lb. per day in the controls.
Whereas the rheumatic children consumed 0741 lb. of potatoes, the control figure was 0617 lb. per day. But perhaps the most striking confirmation of this view was from data kindly supplied by Dr. Friend, from Christ's Hospital. As the diet of the boys was imnproved by the addition of more animal fat and the elimination of some of the starches, the incidence of rheumatism fell from 19 in the first period of five years, to six in the third period.
To sum up this evidence: I suggest that many of the manifestations of juvenile rheumatism may not be of bacterial origin, but are of metabolic origin; until we know the causal organism we should broaden our view and realize that we may long have overstressed the bacterial factor, and it may be that the future will show that one of the best ways of removing the scourge from our midst is to raise the general resistance of the patients by a better balanced diet. The value of extra animal fat and milk in reducing the tendency to catarrhal attacks is well known, and was beautifully demonstrated by Corry Mann in his report published in 1926; and the evidence we have adduced in our study of rheumatic children makes us believe that this may be of equal importance in overcoming the " rheumatic diathesis." 966 Proceedings of the Royal Society of Medicine 64 Dr. R. L. J. Llewellyn: That environmental factors enter largely into our atiologic concepts of "rheumatism" is undeniable, since upon the human organism are incessantly impinging multiple physical stimuli-heat rays, light rays, ultraviolet energies and changes in temperature, humidity and barometric pressure, to all of which "cosmic" or environmental forces the organism must swiftly and adequately adapt itself or fall a prey to disease. For individual adaptive capacity is Nature's " acid " test for weeding out the fit from the unfit.
Recently Bassett Jones and I discussed the fundamental fact in relation to " rheumatism " that man and his environment are one and indivisible, affirmed our belief that ultimately rheumatism would be regarded as primarily a disorder of the skin and only secondarily of the joints, muscles and other structures. Now the organism achieves contact with, and adaptation to, " cosmic" forces through the sympathetic and parasympathetic divisions of the endocrine-autonomic system. If this intermediary mechanism reacts normally, the organism harmonizes with its environmient; if otherwise, comes in conflict therewith. In these multiple adaptive processes the cutaneous glands play an important r6le, notably the sweat-glands in temperature stabilization, but there are indications that the sebaceous glands also participate in this vital process. Except on hairless regions, the sebaceous glands are almost as widespread as the sweat-glands; their salient feature being their absence from palms, soles and dorsal aspect of terminal phalanges. The sebum moistens the epidermis and lubricates the hair. Moreover these glands, being numerous and closely aggregated, the sebum exuding from their ducts spreads over on to the surrounding skin and so keeps it supple, resilient and waterproof. That the skin is pierced by ducts is not incompatible with its waterproof consistency as a whole. Again, this skin coating with sebum rendering it impervious to water prevents desiccation of underlying tissues through excessive loss of moisture. Also but for this action of sebum on the skin, immersion of the same in water would induce swelling of the subjacent tissues through imbibition. Finally, as to its influence on temperature stabilization, the admixture of sebum with sweat retards the rate of evaporation of the latter. In short, unlike sweat which promotes heatloss, sebum favours heat-retention or conservation.
Clinically it is significant that during infancy and childhood the sebaceous glands are relatively inactive. Hence the skin, as a whole, suffers from lack or insufficiency of sebum, which in turn spells lowered resistance of the skin surface to damp or humidity. Again, palms and soles being destitute of sebaceous glands and their correlated sebum are especially sensitive to damp or humidity and such may in part account for the liability of rheumatic children to so-called "growing-pains." But the years of incidence of growing-pains coincide with those of the natural growth process referable to the anterior pituitary hormone and vitamin A, which latter is as essential for general, as vitamin D is for bony or skeletal growth. Can lack of deficiency of vitamin A account for the painful character of so-called growing pains ? Discussing the odour of the sweat in acute rheumatism in childhood, that astute clinician, Goodhart, said, "of acidity of smell there is no trace." Can it be doubted that this is due to the relative inactivity of the sebaceous glands at this period ? For the evil odour of the sweat in acute rheumatism after puberty is notorious and strikingly contrasts with that of acute rheumatism prior thereto. Obviously children, especially if of rbeumatic stock, are sorely crippled by deficiency of sebum in their skin which undermines their defence against damp or humidity, also by diminishing their capacity of heat retention promotes temperature "instability " and lowered or subnormal temperature. Moreover, sweat lacking due admixture with sebum evaporates swiftly, with "chilling" of skin surface, either general or local, whence the liability of children either to cutaneous or pulmonary disorders or to local rheumatic affections, e.g. stiff neck, and so on.
Nor do the foregoing exhaust the disabilities resulting from diminished sebum content of the skin during infancy and childhood. For the chief chemical constituent thereof is cholesterol whose invariable concomitant is ergosterol. The latter, under the influence of sunlight, or of ultra-violet rays of certain wave-lengths, is synthesized in the skin into the anti-rachitic vitamin D. The skin being a veritable depot of cholesterol, I have long surmised tbat, apart from ergosterol, animal cholesterol-a mixture of sterols-endows the skin with the quality of photosensitiveness. In the later months of pregnancy the blood-content of cholesterol increases considerably and after delivery the excess of cholesterol is excreted in the maternal milk. Hence, suckling increases the low cholesterol content of the infant's blood, enhancing its sensitiveness to light and so prevents the possible development of rickets and perhaps rheumatism. For these two diseases are not mutually exclusive, the age incidence of rickets and infantile acute rheumatism sometimes overlapping. McCrae and Osler have recorded 10 cases of undoubted acute rheumatism in sucklings. It is, I think, the heredity factor which decides whether the infant shall escape the Scylla of rickets only to be engulfed by the Charybdis of acute rheumatism. The point I would emphasize is that absence or deficiency of sunlight, or of ultra-violet rays, is as vitally concerned in the genesis of rheumatism as it is in that of rickets.
Essenger and Gyorgy find that after ultra-violet irradiation the blood-content of cholesterol increases and simultaneously-so other authorities claim-also its content of the amino-acids, tyrosine and cystine. Thyroxin and adrenalin are chemical derivatives of tyrosine which, in union with cystine, begets insulin. These three hormones are responsible for heat production, always deficient in infants and children, especially those of rheumatic heritage. Hence I hold that the basal physiological flaw in rheumatism is an inborn tendency to thermal instability, this same being due to deficient storage in the epidermis of tyrosine and cystine, which may be absolute or relative, the outcome of inadequate exposure to sunlight or ultra-violet rays. How abject then the plight, physiologically, of the child or infant, victimized from birth or even prenatally by deficient storage of tyrosine and cystine in its epidermis plus inadequate exposure to sunlight or ultra-violet rays. Such connotes not only diminished transference of tyrosine and cystine from the epidermis into the blood, but potentially lessened formation therein of thyroxin, adrenalin and insulin. Hence an infant or child crippled by these cutaneous disabilities and still more by their remote physiological consequences will, ipso facto, find it difficult, if not impossible, to stabilize its body temperature, and this is precisely what the potential or actual rheumatic child cannot achieve. Still more deplorable is his condition if to this be superadded the relative deficiency of sebaceous secretion incidental to infancy and childhood, since this spells inadequate storage of cholesterol, and therefore of ergosterol, in his epidermis and consequently diminished response to the great cosmic" factor, sunlight or ultra-violet rays. Moreover, if, as Essenger and Gyorgy claim, the blood content of cholesterol increases after ultra-violet irradiation, a further question arises. Animal cholesterol, being invariably correlated with ergosterol, the same may be regarded as a vehicle for the latter. This being so, may not animal cholesterol, in virtue of its ergosterol content, act as a medium for the transport of light or ultra-violet erlergies into the blood-stream, since some believe that light energies taken up by the skin ate absorbed by the superficial capillaries, stored, and carried to the various parts a the body, stimulating intracellular oxidation and reduction processes in the tis*es. This suggested possibility is very germane to rheumatism in childhood, for clinically there is much evidence that in these children the oxidative faculty is deficient. Adequate, perhaps, in an equable climate, but not in our variable climate, whose sudden changes transcend their feeble powers of adaptation, since the processes of tissue oxygenation are exquisitely conditioned by cosmic or physical forces incessantly in operation.
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Again, what of the excess of those light-sensitive bodies, the porphyrins, excreted in acute rheumatism, as Gideon Wells observes in his work on cbemical pathology.
Do not hoematin and its related pigments belong to the porphyrin group? Haematin, too, is an iron porphyrin. Warburg's researches indicate that some similar, if not identical, substance is deeply involved in cell-oxidation. Wright claims that the spectroscopic evidence that the respiratory enzyme is related to haematin is decisive. May not excessive leakage of porphyrins account for diminished tissue oxidation in acute rheumatism ?
In conclusion, as is well known, in widespread rickets, exposure to ultra-violet rays of one joint or limb alone suffices to cure even remote rachitic lesions. This would be inexplicable except on the assumption that the visible and the long-if not the short-ultra-violet rays penetrate deeply enough to influence the blood in the superficial capillaries of the dermis. If this be so, a fascinating vista of the possible depth and range of action of ultra-violet radiation is thus opened up.
Considering also the essential r6le played therein by cholesterol and its correlate ergosterol, I have, I trust, justified my plea that, as in rickets, so also in the rheumatism of childhood, should increasing attention be devoted to the study of the sebaceous secretion and its contained sterols.
Dr. Bruce Perry said be agreed with Dr. Miller that it was difficult to accept the theory that acute rheumatism was an allergic reaction to the hLemolytic streptococcus. Collis had definitely shown that in some cases erythema nodosum was a manifestation of hypersensitivity to the endotoxin of the hwmolytic streptococcus, and most clinicians would agree that erythema nodosum was rarely associated with rheumatic carditis-the hall-mark of acute rheumatism. Personal observations on the sedimentation-rate in chorea uncomplicated by carditis paralleled Dr. Warner's findings that in such cases the sedimentation-rate was normal, but rose rapidly with the onset of carditis, the rise in the sedimentation-rate sometimes preceding the clinical recognition of carditis. The Bristol and Three Counties investigation had shown one striking positive fact which was that the incidence of fresh cases of rheumatic heart disease during the three-year period studied was very considerably higher in Bristol than in the surrounding counties. A closer study of the Bristol cases showed that there were even greater differences in the distributiot of the disease in the various municipal wards of the city, than between the -city and the counties. The incidence varying from 3 7 per 1,000 of the population to 0-15 per 1,000. It was thought that, if the concentration of hanmolytic streptococci played an important part in this variation, the incidence of scarlet fever over the sanme period should parallel that of rheumatism. This, however, was far from the case; the incidence of scarlatina was fairly uniform all over the city, varying in the different wards from 11-9 per 1,000to 5*9 per 1,000. Diphtheria, a disease with no relationship to acute rheumatism, yet with a similar mode of infection to that of scarlet fever, had also been investigated. There were rather larger variations in the incidence of this disease, which varied from 13-8 per 1,000 to 3-1 per 1,000, but these differences were nothing like so marked as in the case of acute rheumatic carditis.
With Dr. Herapath, a study of the distribution of the cases of rheumatic heart disease in the various elementary schools had been made. In one school an epidemic of scarlet fever had led to six cases of rheumatic carditis from July to December 1927. No other example of anything that could be considered an epidemic had been found. The variations in the incidence of rheumatic carditis in the municipal wards closely followed the degree of overcrowding, but the latter was in no way associated with the incidence of scarlatina or of diphtheria. These findings suggested that the high incidence of rlheumatic carditis in Bristol was due, not so much to a concentration of the infecting agent (if that was the hbemolytic streptococcus), as to the conditions under which the children lived.
Professor J. A. Nixon: It has already been observed that the incidence of acute rheumatism is much lower in Poor-Law residential schools than it is amongst children of the same social class attending public day schools. Also it is almnost entirely absent from the great public boarding schools, although this immunity occasionally appears to break down. Recently one of the medical officers at a school of the latter type told me that whereas for twenty years no case of acute rheumatism had occurred, there had been four or five cases during the last ten years.
I desire here to call attention to another form of closed community from which acute rheumatism is absent. I refer to two institutions for mental defectives in Bristol, a city which has a notoriously high general incidence of acute rheumatism. At Southmead Hospital there were, for some ten years, from 100 to 150 mentally defective children. During that time no first attack of acute rheumatism was recorded amongst the inmates of this section of the hospital. Yet the son of the superintendent developed severe nodular rheumatism with cardiac involvement. The climate and residence were the same for this child as for the others. It is unlikely that he was worse fed or clothed than they were. The only difference that I can suggest is that he attended a day school at some distance from the hospital.
At Stoke Park Colony Dr. R. Bates, the resident medical officer, has furnished me with some interesting figures. During the two years 1932 and 1933 the total number of inmates was 1,850. The average daily population was about 1,540, and the number of new admissions was 287. These admissions were nearly all children of school age. No first attack of acute rheumatism was seen in the whole colony, yet there are many inmates with histories and cardiac evidences of previous rheumatism. There have been several epidemics of scarlet fever and of respiratory disease due to hemolytic streptococci during that period. My own experience is that mentally defective children are particularly liable to streptococcal sore throats and to pulmonary infections with streptococci. We have proof at Stoke Park that the children have not shown any remarkable immunity to acute rheumatism before their admission and yet after they enter the institution they appear to escape. I venture to suggest that thorough investigations of communities that are " rheumatism-free " are necessary. This was Jenner's method with smallpox, and it was the method which Goldberger employed in his studies of pellagra; in the institutions that he visited he persistently inquired as to which patients escaped and presently he gave the explanation of their escape.
Dr. Fortescue Fox said he recalled the fact that at the beginning of his career, fifty years ago, when he was house-physician at the London Hospital, there were constantly admitted to the wards a considerable number of cases of typhoid fever and of rheumatic fever; often these diseases were side by side, and it was an extraordinary interest for him at that time to watch the evolution of these acute diseases, although in more recent years he had been concerned with the problems of chronic disease. -Dr. Leonard Findlay said that he had really come to this meeting to learn, but perhaps, as one of the members of the Child Life Committee of the Medical Research Council, and being responsible for the, part of the investigation carried out in Glasgow, he had some little claim to speak. When Dr. Glover said he intended recording the progress made since the publication of that report he, the speaker, was hopeful that we were going to learn something of a real step forwards, but he must say that he was disappointed.
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Proceedings of the Royal Society of Medicine 68 It was generally believed, and he thought rightly so, that the disease was of the nature of an infection, and hence it would be remarkable if it were not influenced by social conditions, either by favouring the transmission of the infective agent, or by undermining the health of the individual and rendering him more susceptible. Dr. Warner's objections to the disease being infectious were, to the speaker's mind, hardly tenable. A leucocytosis was not necessary in an infectious process; enteric fever was an example of an infection in which a diminution of the number of leucocytes was the rule. Nor was it necessary to have fever, since in influenza, another infection unaccompanied by leucocytosis, a complete absence of fever was not -infrequent.
While listening to the discussion one could not but recall the work of Dr. Alison Glover during the War in connexion with cerebrospinal fever, and how he had brought order out of chaos by revealing the explanation of the environmental -conditions under which this disease developed. But in cerebrospinal fever the specific cause of the disease was known. In the case of the rheumatic infection, on the other hand, we did not really know the specific aetiological organism. Like Dr. Miller he did not believe that it had been established that the heemolytic strepto-.coccus was the etiological factor. The bacteriological and the serological findings of the various workers throughout the world were far too varied, and the disease was too constant in its manifestations for him to believe that the hwmolytic streptococcus was the cause. In this connexion he drew the attention of his audience to the original paper on the question by Drs. Poynton and Pain, in which illustrations of the vegetations on the valves showed these literally teeming with cocci. Surely, if these revealed the true state of matters, there would be no difficulty in seeing the organisms and there would be greater unanimity in the findings.
There must be some other factor. Was it a question of symbiosis or was it a question of environment? Was it that the real causal organism only flourished in the presence of the streptococcus or under certain environmental conditions? It had been known for long that any infection was liable to set up or light up an attack of rheumatic fever, and certainly the latter frequently followed a sore throat -and the infectious diseases, scarlet fever and diphtheria. His interpretation of these factors was that the door, or one of the doors, was opened to the infection, whatever its nature might be.
He must admit that he had a difficulty in correlating Dr. Glover's enthusiasm this evening for the streptococcus, and for acute throat conditions, in seekiDg a *cause for the disease, with the views which he had frequently expressed regarding the futility of tonsillectomy in controlling or having any effect on its incidence; indeed, according to him, removal of this portal of entry rather increased the incidence of the disease. However, in his summing up, Dr. Glover had to return to the importance of environmental conditions and his conclusions were essentially those come to by the Medical Research Council Child Life Committee.
Dr. Warner wished to raise the question of diet as being a contributory factor. It was regrettable that he had selected chorea as the condition for the study of this factor since chorea was of all the manifestations of the rheumatic infection the least characteristic and invariable. He made the same criticism of Dr. Warner's remarks on the infective nature of the disease. It was also a pity that Dr. Warner, in the -tables referring to the different dietetic factors, only gave average figures and made no reference to the maximum and minimum, so that the important point of overlap was not considered. To-night, however, so many environmental factors had been given significance that there seemed a danger of not being able "to see the wood for the trees." Nevertheless, we did know that rheumatic fever was absent from the children of the class which was most subject to it, when they were transferred to satisfactory housing conditions: thus, though the true cause had not yet been 69 Sections of Epidemiology and Study of Disease in Children 971 found, the disease could be largely prevented by seeing that the poorer classes haa decent houses to live in.
Dr. E. W. Goodall said he wished to ask Dr. Glover whether the institutional rheumatism had followed an attack of tonsillitis or not ? If there hadc been tonsillitis, should not the rheumatism be looked upon as a complication of the tonsillitis ? If so, one would not expect acute rheumatism, as such, to be infectious from one person to another. In the case of diphtheria, for instance, a common complication was paralysis, but if paralysis was present in a diphtheria' ward, the paralysis was not transmitted from one patient to another.
Dr. Gray Hill said that the fact that children living in residential schools and other institutions so seldom developed rheumatism pointed to there being a definite environmental factor in the disease. What exactly the difference between the environment of the home and that of the institution was, it was hard to say. He, himself, -had been impressed by the fact that at the hospital at Carshalton the acute manifestations of rheumatism were very seldom seen. Since 1926 over 3,000 rheumatic cases had been admitted to the hospital. They had all had active signs before admission, and a certain number relapsed after discharge, yet during their stay in hospital, a period usually from three to nine months, active manifestations, with the exception of chorea, were very rare. Most of the children did well, and there was a marked improvement in their general health. He did not think that climate or locality could be the real factor; the change from London was not great enough. Also the children did well when sent to a small seaside home at Littlehampton, where the conditions were very different from the chalk downs of Surrey, where the hospital at Carshalton was situated.
It would almost seem that an environment different from that of their own homes was beneficial to rheumatic children.
Dr. Alison Glover (in reply to Dr. Goodall) said that nearly all the cases of rheumatism to which he (the speaker) had referred had had an initial tonsillitis.
Dr. Findlay had suggested that almost any infectious disease might activate acute rheumatism ; with that statement he could not agree, as he thought that infection by a haemolytic streptococcus was necessary. He agreed that diphtheria might be followed by acute rheumatism, but it was not uncommon to find that many patients with diphtheria had a secondary or concurrent infection with haemolytic streptococci.
Judging both from Professor Nixon's experience and from the careful investigation by Dr. J. L. Newman, to which both-Dr. Copeman'and he (the speaker) had referred, it would seem that mental defectives tended to have a low incidence of acute rheumatism.
Dr. R. Miller (in reply), referring to Dr. Warner's paper, said that it was doubtless true that most cases of chorea were due not to an infection of the brain but to a toxaemia, and their temperature charts showed the typical evening rises of toxaemia although the temperature might be subnormal throughout. Also it was probable that choreic symptoms might remain for some time after active infection had subsided. To turn aside from the admitted relationship between rheumatic infection and chorea and invoke minute changes in the intake of various articles of diet, seemed to him a serious step for Dr. Warner to take. He thanked Dr. Findlay for so boldly stressing the housing factor in the production of juvenile
